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DETAILED ACTION 



Drawings 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference character(s) not mentioned in the description: 122, 129m, 528, 
908, 914, and 916. Corrected drawing sheets in compliance with 37 CFR 1.121(d), or 
amendment to the specification to add the reference character(s) in the description in compliance 
with 37 CFR 1.121(b) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures appearing 
on the immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top margin 
as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held in 
abeyance. 

The drawings are objected to because reference number 200 is used to reference both 
"Bronze Quality Service Config. Policy" and "Network". A reference number may only reference 
one item. Additionally, in fig. 16b, reference number 1052 has no arrow associating it with any 
item in the drawing. Corrected drawing sheets in compliance with 37 CFR 1 .121 (d) are required 
in reply to the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. The figure or figure number of an amended 
drawing should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, the 
remaining figures must be renumbered and appropriate changes made to the brief description of 
the several views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after 
the filing date of an application must be labeled in the top margin as either "Replacement Sheet" 
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or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

The disclosure is objected to because of the following informalities: the reference number 
129n on page 12, line 23 does not appear in the drawings. 
Appropriate correction is required. 

The disclosure is objected to because of the following informalities: reference number 
200 refers to "network" on page 17, line 9 and also to "service configuration policy" on page 18, 
lines 5 and 9. A reference number may only be used to reference one item. 

Appropriate correction is required. 

The disclosure is objected to because of the following informalities: the reference number 
204 found on page 17, line 9 and throughout pages 17 through 21 is not shown in the drawings. 
Appropriate correction is required. 

The disclosure is objected to because of the following informalities: reference number 
816 found on page 31 , line 26 is not shown in the drawings. 
Appropriate correction is required. 

Claim Objections 

Claims 17 and 48 are objected to because of the following informalities: It is believed 
that "fo n is a typographical error and "of was intended. The claim will be examined as such. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 
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Claims 3, 5, 10, 14, 16, 19, 21, 23, 26, 28, 30, 36, 41, 45, and 47 are rejected under 35 
U.S.C. 112, second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Claims 3, 19, and 26 recite the limitation "the at least one application". There is 
insufficient antecedent basis for this limitation in the claims. 

Claim 3 recites the limitation "the at least one application host". There is insufficient 
antecedent basis for this limitation in the claim. 

Claims 15 and 46 recite the limitation "determining the additional resource allocation". 
There is insufficient antecedent basis for this limitation in the claim. 

Claims 16 and 47 recite the limitation "the determined additional resource allocation". 
There is insufficient antecedent basis for this limitation in the claim. 

Claims 5, 10, 14, 21, 23, 28, 30, 36, 41, and 45 make use of the word "if. Use of the 
word "if in the claims renders the claim indefinite because it is unclear what applicant claims as 
the invention. For the purposes of examination, it will be assumed that these "if statements 
evaluate as false. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
21 (2) of such treaty in the English language. 

Claims 1, 2, 4, 7, 16, 18, 20, 25, 27, 32, 33, 35, 38, and 47 are rejected under 35 
U.S.C. 102(e) as being anticipated by Fuller (2003/0055972). 
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With respect to claim 1, Fuller discloses a method for managing multiple resources in a 
system including at least one host (par. 30, lines 1-4), network (par. 28, lines 4-12), and a storage 
space comprised of at least one storage system that each host is capable of accessing over the 
network (par. 27, line 5), comprising: 

measuring and monitoring a plurality of service level parameters indicating a state of the 
resources in the system (par. 36, lines 7-10); 

determining values for the service level parameters (par. 37, lines 5-7); 

determining whether the service level parameter values satisfy predetermined service 
level thresholds (par. 37, lines 7-11); 

indicating whether the service level parameter values satisfy the predetermined service 
thresholds (par. 37, lines 13-22); and 

determining a modification of one at least one resource deployment or configuration if the 
value for the service level parameter for the resource does not satisfy the predetermined service 
level thresholds (par. 36, lines 18-23). 

With respect to claim 2, Fuller discloses that the monitored service level parameter 
comprises one of a performance parameter and an availability level of at least one system 
resource (par. 34, lines 1-2). 

With respect to claim 4, Fuller discloses that the modification of resource deployment 
comprises at least one of adding additional instances of the resource and modifying a 
configuration of the resource (par. 61, lines 9-14). 

With respect to claim 7, Fuller discloses writing to a log information indicating whether the 
service level parameter values satisfy the predetermined service thresholds (par. 37, line 13). 

With respect to claim 16, Fuller discloses invoking an operation to implement the 
determined additional resource allocation (par. 36, lines 21-23). 

With respect to claim 18, Fuller discloses a system for managing multiple resources in a 
system including at least one host (par. 30, lines 1-4), network (par. 28, lines 4-12), and a storage 
space comprised of at least one storage system that each host is capable of accessing over the 
network (par. 27, line 5), comprising: 
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means for measuring and monitoring a plurality of service level parameters indicating a 
state of the resources in the system (par. 36, lines 7-10); 

means for determining values for the service level parameters (par. 37, lines 5-7); 

means for determining whether the service level parameter values satisfy predetermined 
service level thresholds (par. 37, lines 7-11); 

means for indicating whether the service level parameter values satisfy the 
predetermined service thresholds (par. 37, lines 13-22); and 

means for determining a modification of at least one resource deployment or 
configuration if the value for the service level parameter for the resource does not satisfy the 
predetermined service level thresholds (par. 36, lines 18-23). 

With respect to claim 20, Fuller discloses that the modification of resource deployment 
comprises at least one of adding additional instances of the resource and modifying a 
configuration of the resource (par. 61, lines 9-14). 

With respect to claim 25, Fuller discloses a system for managing multiple resources in a 
system including at least one host (par. 30, lines 1-4), network (par. 28, lines 4-12), and a storage 
space comprised of at least one storage system that each host is capable of accessing over the 
network (par. 27, line 5), comprising: 

a processing unit (par. 27, line 20); 

a computer readable medium accessible to the processing unit (par. 27, line 21); 
program code embedded in the computer readable medium executed by the processing 
unit to perform: 

(i) measuring and monitoring a plurality of service level parameters indicating a 
state of the resources in the system (par. 36, lines 7-10); 

(ii) determining values for the service level parameters (par. 37, lines 5-7); 

(iii) determining whether the service level parameter values satisfy predetermined 
service level thresholds (par. 37, lines 7-11); 

(iv) indicating whether the service level parameter values satisfy the 
predetermined service thresholds (par. 37, lines 13-22); and 
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(v) determining a modification of at least one resource deployment or 
configuration if the value for the service level parameter for the resource does not satisfy 
the predetermined service level thresholds (par. 36, lines 18-23). 
With respect to claim 27, Fuller discloses that the program code for 
determining the modification of the resource deployment comprises at least one of adding 
additional instances of the resource and modifying a configuration of the resource (par. 61, lines 
9-14). 

With respect to claim 32, Fuller discloses an article of manufacture including code for 
managing multiple resources in a system including at least one host (par. 30, lines 1-4), network 
(par. 28, lines 4-12), and a storage space comprised of at least one storage system that each 
host is capable of accessing over the network (par. 27, line 5), wherein the code is capable of 
causing operations comprising: 

measuring and monitoring a plurality of service level parameters indicating a state of the 
resources in the system (par. 36, lines 7-10); 

determining values for the service level parameters (par. 37, lines 5-7); 

determining whether the service level parameter values satisfy predetermined service 
level thresholds (par. 37, lines 7-1 1); 

indicating whether the service level parameter values satisfy the predetermined service 
thresholds (par. 37, lines 13-22); and 

determining a modification of one at least one resource deployment or configuration if the 
value for the service level parameter for the resource does not satisfy the predetermined service 
level thresholds (par. 36, lines 18-23). 

With respect to claim 33, Fuller discloses that the monitored service level parameter 
comprises one of a performance parameter and an availability level of at least one system 
resource (par. 34, lines 1-2). 

With respect to claim 35, Fuller discloses that modification of resource deployment 
comprises at least one of adding additional instances of the resource and modifying a 
configuration of the resource (par. 61, lines 9-14). 
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With respect to claim 38, Fuller discloses writing to a log information indicating whether 
the service level parameter values satisfy the predetermined service thresholds (par. 37, line 1 3). 

With respect to claim 47, Fuller disclose invoking an operation to implement the 
determined additional resource allocation (par. 36, lines 21-23). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 



Claims 3, 19, 26, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fuller (2003/0055972) in view of Mabuchi (2002/0069377), Kamada (6,381,637), and Ellis 
(5,504,858). 

Fuller does not expressly disclose that the service level performance parameters that are 
monitored are members of a set of performance parameters comprising: a downtime during which 
the at least one application is unable to access the storage space; a number of times the at least 
one application host was unable to access the storage space; a throughput in terms of bytes per 
second transferred between the at least one host and the storage; and an I/O transaction rate. 

Mabuchi teaches that it is known to monitor the amount of time that a storage device is 
defective (par. 14, lines 5-6). Kamada teaches that it is known to monitor the number of times a 
storage space is not able to be accessed (col. 15, lines 61-62). Ellis teaches that it is known to 
monitor request rate and data rate (col. 1 , lines 37-40). 

Fuller, Mabuchi, Kamada, and Ellis are all analogous art because they are all from the 
same field of endeavor of networking systems. 
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At the time of invention, it would have been obvious to use downtime during which the at 
least one application is unable to access the storage space, the number of times the at least one 
application host was unable to access the storage space, throughput in terms of bytes per second 
transferred between the at least one host and the storage, and I/O transaction rate as SLA 
attributes in Fuller's invention because they are elements of system performance (Fuller par. 36, 
lines 13-14). 

Therefore it would have been obvious to combine Fuller with Mabuchi, Kamada, and Ellis 
for the benefit of monitoring system performance to obtain the inventions as specified in claims 3, 
19, 26, and 34. 

Claims 5, 6, 21, 28, 36, and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fuller in view of Ellis. 

With respect to claims 5, 21, 28, and 36, Fuller discloses generating a message 
indicating that the service level parameters do not satisfy the service level attributes (par. 37, 
lines 17-22). 

Fuller does not expressly disclose that a time period is associated with one of the 
monitored service parameters and determining a time during which the value of the service level 
parameter associated with the time period does not satisfy the predetermined service level 
threshold, 

Ellis teaches that it is known to monitor the data rate in a read/write operation and that 
data rate is the amount of user data that can be transferred per second by the I/O subsystem (col. 
1, lines 38-40). 

Fuller and Ellis are both analogous art because they are both from the same field of 
endeavor of storage systems. 

At the time of invention it would have been obvious to use Ellis' data rate as one of 
Fuller's service level attributes because data rate is an element of system performance (Fuller 
par. 36, lines 13-14). 
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Therefore it would have been obvious to combine Fuller with Ellis for the benefit of 
monitoring system performance to obtain the inventions as specified in claims 5, 21 , 28, and 36. 

With respect to claims 6 and 37, Fuller further discloses that a customer contracts with a 
service provider to provide the system at agreed upon service level parameters (par. 36, lines 10- 
13), further comprising: 

transmitting a service message to the service provider after determining that the value of 
the service level parameter does not satisfy the predetermined service level (par. 37, lines 11-13); 
and 

transmitting the message indicating failure of the value of the service level parameter for 
the time period to both the customer (par. 37, lines 17-22) and the service provider (par. 37, lines 
11-13). 

Claims 8, 10, 12, 17, 22, 23, 29, 30, 39, 41, 43, and 48 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Fuller in view of Golasky (2003/0074599). 

With respect to claims 8, 22, 29, and 39, Fuller discloses analyzing operating 
characteristics to determine whether specified thresholds are met (par. 37, lines 7-11), however 
Fuller does not expressly disclose determining the resource that contributes to the failure of 
satisfying the threshold, determining whether any additional instances of the determined at least 
one resource that contributes to the failure of the service level parameter is available; and 
allocating at least one additional instance of the determined at least one resource to the system. 

Golasky teaches to determine that a resource has failed (par. 25, lines 1-3) and that it is 
possible to locate a replacement resource (par. 25, lines 3-4) and to utilize that resource (par. 25, 
lines 4-5). 

Fuller and Golasky are analogous art because they are both from the same field of 
endeavor of data storage systems. 

At the time of invention it would have been obvious to one of ordinary skill in the art to 
modify Fuller to allow it to determine that a resource failure has caused the failure of a SLA 
requirement and to locate an additional resource and replace the failed resource with the located 
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resource. The motivation for doing so would have been to enable Fuller's invention to be able to 
meet the customer SLA requirements in the event of a failure (Fuller par. 36, lines 20-21). 

Therefore it would have been obvious to combine Fuller with Golasky for the benefit of 
meeting SLA requirements in the event of a failure to obtain the inventions as specified in claims 
8, 22, 29, and 39. 

With respect to claims 10, 23, 30, and 41, Fuller further discloses: 

means for determining characteristics of access to the resources by applications 
operating at the service level; and 

means for indicating that the service level is not sufficient due to a change in the access 
characteristics (par. 37, lines 17-22). 

With respect to claims 12 and 43, Fuller further discloses that the predetermined access 
characteristics are specified in a service level agreement that indicates the thresholds for the 
service level parameter values (par. 36, lines 10-15). 

With respect to claims 17 and 48, Fuller discloses that customers can specify that they 
want data storage redundancy through a backup system (par. 47, line 3 - par. 48, line 2). Fuller 
also teaches indicating whether the component failure causes the resource deployment to fall 
below the predetermined redundancy threshold (par. 37, lines 17-22). 

Fuller does not expressly disclose detecting a failure of one component and determining 
whether the component failure causes the resource deployment to fall below the predetermined 
redundancy of resources. 

Golasky teaches to determine that a resource has failed (par. 25, lines 1-3). 

At the time of invention it would have been obvious to one of ordinary skill in the art to 
modify Fuller to allow it to determine that a backup resource has failed so that the customer can 
be notified that the backup cannot occur. If Fuller's backup resource can be monitored for failure 
and a failure is detected, as taught by Golasky, it is obvious that Fuller's customer's request for 
redundancy cannot be fulfilled as specified. 
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Therefore it would have been obvious to one of ordinary skill in the art to combine Fuller 
and Golasky for the benefit of indicating that a backup cannot occur to obtain the inventions as 
specified in claims 17 and 48. 

Claims 9 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fuller in 
view of Golasky as applied to claims 8 and 39 above, and further in view of Ellis. 

Fuller and Golasky do not expressly disclose that analyzing the resource deployment 
comprises performing a bottleneck analysis. 

Ellis teaches that accessing a storage device can cause a bottleneck (col. 1 , lines 59-61). 

Fuller, Golasky, and Ellis are analogous art because they are all from the same field of 
endeavor of storage systems. 

At the time of invention it would have been obvious to one of ordinary skill in the art to 
modify Fuller and Golasky to include a bottleneck analysis in the process of determining a failure. 
The motivation for doing so would have been to find disk failures that are the result of bottleneck 
conditions. 

Therefore it would have been obvious to combine Ellis with Fuller and Golasky for the 
benefit of identifying bottleneck conditions to obtain the inventions as specified in claims 9 and 
40. 

Claims 11 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fuller 
in view of Golasky as applied to claims 10 and 41 above, and further in view of Ellis, Napolitano 
(6,301,605), and Yamamoto (5,956,750). 

Fuller and Golasky do not expressly disclose that the access characteristics include 
read/write ratio, input/output (I/O) size, and percentage of access being either sequential or 
random. 

Ellis discloses that it is known that read/write ratio can be measured (col. 1, lines 40-41). 
Napolitano discloses that file size can be monitored in I/O transactions (col. 1 1 , lines 58-59). 
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Yamamoto discloses that the ratio between sequential accesses and random accesses to a disk 
device can be measured (col. 5, lines 58-61). 

Fuller, Golasky, Ellis, Napolitano, and Yamamoto are all analogous art because they are 
all from the same field of endeavor of storage systems. 

At the time of invention, it would have been obvious to use read/write ratio, input/output 
size, and percentage of access being either sequential or random as SLA attributes in Fuller's 
invention because they are elements of system performance (Fuller par. 36, lines 13-14). 

Therefore it would have been obvious to combine Fuller and Golasky with Ellis, 
Napolitano, and Yamamoto for the benefit of monitoring system performance to obtain the 
inventions as specified in claims 1 1 and 42. 

Claims 13, 24, 31 , and 44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fuller in view of Toyouchi (6,006,251). 

Fuller does not expressly disclose that requests from applications using a higher priority 
service receive higher priority than requests from applications operating at a lower priority 
service, and that determining the modification of the at least one resource deployment further 
comprises increasing the priority associated with the service level whose service level parameter 
values fail to satisfy the predetermined service level thresholds. 

Toyouchi teaches that requests can be divided into priority groups wherein one group 
receives higher priority than another. Toyouchi also teaches that requests can change priority 
due to a relationship with a parameter (col. 1 1 , lines 25-45). 

Fuller and Toyouchi are analogous art because they are both from the same field of 
endeavor of networked systems. 

At the time of invention it would have been obvious to allow Fuller's invention to 
accommodate storage accesses of different priority levels and that the storage accesses could 
change priority levels if a level of system performance specified in the SLA was not being 
reached. The motivation for doing so would have been to ensure that the SLA requirements are 
met. 
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Therefore it would have been obvious to combine Fuller with Toyouchi for the benefit of 
meeting SLA requirements to obtain the invention as specified in claims 13, 24, 31, and 44. 

Claims 14 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fuller 
in view of Toyouchi as applied to claims 13 and 44 above, and further in view of Golasky. 

Fuller discloses analyzing operating characteristics to determine whether specified 
thresholds are met (par. 37, lines 7-11), however Fuller and Toyouchi do not expressly disclose 
analyzing the resource deployment to determine at least one resource that contributes to the 
failure of the service level parameter values to satisfy the thresholds; determining whether any 
additional instances of the determined at least one resource that contributes to the failure of the 
service level parameter is available; and allocating at least one additional instance of the 
determined at least one resource to the system., 

Golasky teaches to determine that a resource has failed (par. 25, lines 1-3) and that it is 
possible to locate a replacement resource (par. 25, lines 3-4) and to utilize that resource (par. 25, 
lines 4-5). 

Fuller, Toyouchi and Golasky are analogous art because they are ail from the same field 
of endeavor of networking systems. 

At the time of invention it would have been obvious to one of ordinary skill in the art to 
modify Fuller to allow it to determine that a resource failure has caused the failure of a SLA 
requirement and to locate an additional resource and replace the failed resource with the located 
resource. The motivation for doing so would have been to enable Fuller's invention to be able to 
meet the customer SLA requirements in the event of a failure (Fuller par. 36, lines 20-21). 

Therefore it would have been obvious to combine Fuller and Toyouchi with Golasky for 
the benefit of meeting SLA requirements in the event of a failure to obtain the inventions as 
specified in claims 14 and 45. 

Claims 15 and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fuller 
in view of Yoshimoto (2001/0044907). 
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Fuller discloses determining at least one of host adaptor, network, and storage resources 
to add to the configuration (par. 61, line 13). 

Fuller does not expressly disclose that one service level parameter value indicates a time 
throughput of input/output operations between the at least one host and the storage space has 
been below a throughput threshold. 

Yoshimoto teaches to monitor input/output operations of a disk device to determine a 
time during which the throughput is at a threshold of zero (par. 6, lines 9-1 1). 

Fuller and Yoshimoto are analogous art because they are both from the same field of 
endeavor of storage systems. 

At the time of invention it would have been obvious to one of ordinary skill in the art to 
allow Fuller's invention to monitor the time that the throughput in or out of a storage device is at a 
threshold of zero, as taught by Yoshimoto, in order to enable Fuller's invention to power down a 
storage device in order to save energy when it is not in use for a period of time (par. 4, lines 12- 
17). 

Therefore it would have been obvious to combine Fuller with Yoshimoto for the benefit of 
energy savings to obtain the inventions as specified in claims 15 and 46. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Andrea Hollar whose telephone number is 571-272-5862. The examiner 
can normally be reached on 8:30-5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Harvey can be reached on 571-272-3896. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

ABH 




